his oliguric acute renal failure (creatinine 511 /lmolll), and hypotension (systolic BP SO mmHg), he was transferred to the intensive care unit (ICU).
On arrival in the ICU, his temperature was 39 D C, with a red macular rash over the whole body which was becoming confluent. There was pharyngeal and conjunctival erythema with exudates on the palate and pharynx. Cardiac auscultation revealed a gallop rhythm and the chest X-ray showed cardiomegaly and pulmonary congestion. Urine examination showed microscopic haematuria and proteinuria. Arterial blood gases showed a compensated metabolic acidosis (HC0 3 15 mmolll). The platelet count was 9S x 10 9 /1 (150-450). The diagnosis at this point was septicaemia secondary to myositis or a vasculitis.
Management in ICU consisted of central venous catheter insertion; the initial central venous pressure (CVP) was 4 mmHg. Colloid was administered and dopamine was infused at 5 /lg/kg/min to increase blood pressure and to maintain urine output. Flucloxacillin was ceased and vancomycin commenced.
He remained oliguric with increasing pain and swelling of the right arm (creatinine 649 /lmolll and creatinine phosphokinase (CK) 1354 lUll ). A Swan-Ganz catheter was inserted and initial figures were consistent with sepsis with a cardiac output of 9 lImin (normal range 4-6 lImin), and systemic vascular resistance of 464 dyn.sec.cm -5 (normal range 770-1550 dyn.sec.cm -5). The pulmonary capillary wedge pressure was elevated at 16 mmHg (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) . A renal biopsy showed acute tubular necrosis (ATN). At this stage the diagnosis of toxic shock syndrome (TSS) was considered. Repeat CT examination of the arm again showed no focal collection. Surgical review recommended continuation of conservative therapy. An echocardiogram showed moderate impairment of left ventricular function.
Five days later the polyuric phase of ATN began and desquamation of the skin started to occur. Dopamine was ceased and the antibiotics were changed to cephalothin. He was transferred to the ward on day 6 of his illness. A repeat echocardiogram prior to discharge showed improving left ventricular function. He was discharged home on day 16.
The APACHE II score at the end of the first 24 hours in the ICU was 23 points. This translated into a predicted risk of death of 49070. Figure 1 summarizes the major clinical and biochemical abnormalities during the illness. Review at two months after the onset of symptoms showed normal cardiac function and the presence of patchy alopecia. Convalescent serum was taken at that time and antibody titres to toxic shock syndrome toxin-l (TSST-l) were compared to serum on admission in the ICU. The results of the acute serum were an IgG titre of 1/512 and IgM of 1/256. Convalescent serum showed an IgG titre of 1/lO24 and IgM of 1/128. In toxic shock syndrome secondary to TSST-l the expected IgG titre is less than 1/100 acutely. An IgG titre greater than 1/100 is protective of the TSST-l form of toxic shock syndrome.
No TSST-l was detected in the initial serum on admission. This is not unusual because of the small amounts of circulating toxin. Another explanation is that handling and transport of the specimens to the United States might have destroyed any toxin present. As staphylococcus was not isolated we were unable to establish which strain and toxin was responsible for the illness.
DISCUSSION
Toxic shock syndrome was first described in 1978 by Todd et all, and is an acute febrile exanthematous illness associated with multi-organ failure. The aetiological agent is Staphylococcus aureus and is restricted to strains which release a variety of specific toxins, most commonly TSST-l and rarely enterotoxins A-C'. Other bacteria, particularly Group A and B Streptococci, can also produce a similar illness, then labelled as toxic shock like syndrome. Th diagnostic criteria for TSS are listed in Table 1 '. A focus of staphylococcal infection or isolation is not required for the diagnosis. Our patient demonstrated criteria 1,2,3, and most of the features of criterion 4. With regard to criterion 5, no serology was ordered for leptospirosis (no history of travel to endemic areas), or measles (history of past infection).
Classically TSST-l is the major toxin involved. This causes 95% of menstrual TSS and 60% of nonmenstrual TSS 3 • TSST-l is potentially produced by 20% of strains, however 90% of the population have protective antibodies'. All toxins act in a similar manner. The prototype TSST-l leads to stimulation of inflammatory mediators in amounts greater than gram negative endotoxin with consequent fever, hypotension, and a marked increase in capillary permeability. It also inhibits polymorph migration which might explain why a purulent focus is often absent 5 . 6 • TSST-l is not very immunogenic and 95070 of patients develop little or no rise in antibody titre. This explains why recurrences are common'. The incidence of TSS in males is Iow; for example in the U.S.A. there are fewer than 30 reported cases annually·. In Australia there is no case report of male TSS in the recent literature.
An£le\"{hesia and Inlensive Care. Vol. 23, .,,"'0. 3, June. 1995 The usual clinical course of TSS is summarized in Figure 28 . The differential diagnosis if domicile in Australia is 1) measles, 2) leptospirosis, 3) scrub typhus, 4) scarlet fever, 5) erythema muItiforme, 6) Kawasaki disease, and 7) viral exanthems 2 • If there is a history of overseas travel the differential diagnosis also includes Rocky Mountain spotted fever and the haemorrhagic fevers. Because of the specific CDC criteria, most of the above illnesses can be especiaIly excluded. The desquamation of the palms and soles in the convalescent phase confirms the diagnosis. Furthermore the assay for TSST-l is not sensitive enough to be used as a diagnostic test". Treatment focuses on cardiopulmonary support and anti-staphylococcal antibiotics. Massive intravenous fluid replacement may be required t6 treat the hypotension 9 , often in combination with inotropes. This necessitates CVP monitoring, and in the presence of adult respiratory distress syndrome (ARDS) or left ventricular failure a Swan-Ganz catheter is recommended.
Common complications include ARDS, reversible toxic cardiomyopathy, disseminated intravascular coagulation and 25070 of cases develop reversible hair and nail loss two to three months after recovery.
Anti-staphylococcal cover is required for at least ten days at high dosage; shorter courses may be associated with varying degrees of relapse. Initial antibiotic therapy should cover the possibility of streptococcal TSS and gram negative sepsis. Elimination of the carrier state can be difficult; if the carrier state persists after ten days, the addition of rifampicin is advised!o.
Location of the source of infection is important. Removal of foreign bodies, drainage of abscesses and debridement of necrotic tissue will aid recovery. Surgical exploration of wounds is recommended irrespective of their appearance, because inflammation can appear minimal despite severe toxic disease!o. Other recommended treatments in severe cases are steroid therapy (methylprednisolone 10-30 mg/kg/day), and pooled immunoglobulin. The latter contains antibodies to TSST-l and other staphylococcal enterotoxins. These have proven effective only in animal studies 2
•
The mortality of TSS is significant. In menstrual TSS mortality is 3-5070, increasing to 10-15070 in nonmenstrual TSS!!. However if the infection is a non TSST-l producing strain, the mortality rises to 50070 6 • The reason for the difference in mortality in the nonmenstrual cases is thought to be due to the larger amounts of released toxin due to more extensive bacterial tissue invasion. The reason that non TSST-l toxins have such a high mortality is not known.
In conclusion it is important to consider TSS in the differential diagnosis of any febrile exanthem with hypotension. Because multi-organ failure is often present, TSS is best managed in the intensive care unit with haemodynamic monitoring and support, and high-dose anti-staphylococcal antibiotics. A source of staphylococcal sepsis must be sought.
